(i2)*$itia*S^|tilcS-:5L\T^ia$tLfcHISffiBi 



(19) n^^d^mm^^m 

(43) S^^BBB 
2003 ^12 ^ 18 B (18.12.2003) 




PCX 



(10) mf^yJ^mm^■ 
WO 03/104460 Al 



(51) mmm'^m': 



C12N 15/12, 1/21, 



5/10, C07K 14/435, 19/00, GOIN 21/78 



(21) 

(22) SUSimMB: 

(25) mmmmcomm: 

(26) mt^yj^mosm: 

(30) SffeliT^— 

^812002-168583 



PCT/JP03/07336 
2003 ^6 ^ 10 B (10.06.2003) 
B*IS 
B*S 

2002 ^6 ^ 1 0 B (1 006.2002) JP 



(71) ^mX(i¥im'^^^<±x(Din^miz'Di^xj: mit^ 

WSZm (RIKEN) [JP/JP]: =f351-0198 i^aElt SlTfem j£ 

(MEDICAL & BIOLOGICAL LABORATORIES CO., 
LTD.) [JP/JP]: =r 460-0002 S*fl!l«^Mm4>E3tLa) 
3 TB 5S 1 0-^ffiS:S*A<Drt e;U5 F Aichi 
(JP). 

(72) ^^If 

(75) mm%/thmx (^miz-oi-^xcD^): ^mas 

(IVlIYAWAKI,Atsushi) [JP/JP]; T351-0198 ^jEH ^Q^t 
m l£;i^ 2 S 1 S^b^W3SfilTl^ Saitama (JP). MM 
(KARASAWA,Satoshi) [JP/JP]; =f 396-0002 :^lf 

m 9mm i^i^^aa^ra^^i^js i o e 3-1 o 3 

iE^£ttS^±!|S3i¥:W35:BT {^ai59F5£RFrrt Nagano (JP). 



(74) itmx:nf^mmixnmmmwi'^^<?:^(siKs& 

CO.): =r 104-0031 ^^tP ^^iES^-Tg 8S7^ 
a ja t*;U 8 Tokyo (JP). 

(81) Ji^a r@P*3;: AE, AG, AL, AM, AT, AU, A2, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DR, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KJE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK. SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM. ZW. 

(84) Jil^lj (lUmj: ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— ^ vT*#i* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



< 



(54) Title: PIGMENT PROTEIN 

{54) ^mo^^: ^mm^s 



NO 

^ (57) Abstract: it is intended to provide a novel pigment protein originating in Cnidopus Japonicus. Namely, a pigment protein 
originating in Cnidopus Japonicus which has the following characteristics is provided: (1 ) having a maximum absorption wavelength 

O of 610 nm and being non- fluorescent: (2) having a molar absorption coefficient at 610 nm of 66700; and (3) the pH sensitivity of tlie 
absorption properties being stable at pH 4 to 10. 



(57)g$tl: *agB-flCDgMI*. zi^^^ ^J^-^^^^ (Cnidopus japonicus) 1^4*-^ 4gf^?Sfe^SeS$tS«-r 
i>C ^T'Sd^So *5£0^(^c^tilS. r]^^-r V^>5^A''^7 (Cnidopus japonicus) E6*(7)TIB(7)!t#tt ^•fi't" ^felS^ 
&mf3<m^itl%>o (1 ) qRteffiX;&:i:/)^6 1 0 nmT'$)y . :^3fe^^L?il^ ; (2) 6 1 O n mizfcit -5^ ^U® 
3t^iaA<6 6 7 OO-^fe-S : (3) KTfel^tKD p H p H 4 - 1 0T*SST'fe>5 : 
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^l^^^-^ (Cnidopus japonicus) S5fe<D^^5fe-fe*MeK&t/-?:<^*IJ>Si-Pt- 

^ ^-5r(?D3i^;^UT Yy}T (Aequorea victoria) 

(GFP) fi. ^^^^^c:joV^T#<(7)ffi^ilr^-r^o *3fix 

^^^^**5iW-a-SS^ (semi-rational) 5^^^Mfl^&t-S-^^''"'C.-fe*^'fb ^ 

i<'^^$;Jx^GFP^m^<7>-oi: bT^&l&3feSaS (YFP) 
tfP>iT.^o YFPfi. i^^'^ (Aequorea) GF P^^^$:(Dcf "CtiSfiifeSO^^fe 

^^-To :^fl5^coY F P o £ *5 -^iJx^^tL 60, ooo~ioo, ooorW *5 j; 

U^O. 6~0. 8 -efel5 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 
—W^-^i^ik^m (7/i-:^W'-fe-f :/*5J:t;«ci— iJ'^^i^T^^if) (D^fftz: 

GF P^^|^cD{til(Z)'9^!ji bT. v'T>'^5feMeK (CFP) t^^'O . E 
GFP (enhanced cyan fluorescent protein) 3&5^btl/TV^ So ^fd^ -< ^ ^^-^ 
^^i^ (Discomasp.) ;&^^>{4|^#,m^MeS (R F P) t5^gi$^^T*5 9 . DasRed 

1 
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^^Wt. ^^^f-^ V^l^^^^ (Cnidopus japonicus) te:^ 5fei-^^^^^-fe 

=¥V^^^^ (Cnidopus japonicus) (D c DNA^^:^7 y — d^b-bfa:7'^^-=«'-' 

idAfe^bUfCo $ e>}e:*^0^#^f4. '^h^f^^^^A y^^^^^^ (Cnidopus 
japonicus) S5fe<D-fe^ge®<^^^l|X#tt^t;«P H^^tt^^^ff Ufc:„:2|s:^f^Ji. 
r b <^ ^ ^ ^ c: £ <5 V ^ T U <^ T:- ^ o 
iP*>x =^^^y=¥>'^Y^ (Cnidopus japonicus) 

(1) Pi^l{5l^:^J^:5:;6S6 1 0 nm-t?fet)x :^^^^U/^V^ ; 

(2) 6 10 iimfC;Jo{to^/^Pj^3t#>^/5S6 6 7 0 Ol^fe-S ; 

( 3 ) m.%^'^(D p H^gtt:i^^ p H 4 ~ 1 0 -T?^^-efeo : 

( a ) iH^iJ#-^ 1 iCte^cDT 5: J ^IB^iJ ; 

(b) ia?(j#^i i;:iEm<^T 5 y®?@E?^^c*3v^T i ^^bM^^r %yw.(o!K^. 

^ M/;;r=>;6s^ya>r->'>'Je:S^$tb-CV^ST^y^SB?iJ^^i-S. ^^^B 
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( a ) ia^ij#-^ 1 ictBgt(DT $ / mwEm^ ^ - k^-^ DN a ; 
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(b ) iB^J#^ 2 ^c|a^O:^Si^?lJ^CjoV^T l ;^^e>M<O4l:SC0:5^^^ *J^^IT>* 

la^'j : 

x^^P^O^ btcSijOTOld ia?lj#-^l 2. 14. 16. 18. 2 0JL 

121 1«. ^mm<D=i^=^-{ y^>"f-^:^^M(D^mmBM (KGt) (DP^^:^ 
|E12«. 7ts:^0J(D=i^5^^ y^'>'5^^i^ *5fe<7)#,i|MeM (KGr) 

\tifi^m(D=i^^y( y^i^'f-^^^^cD^mw^'s. (KGr) m^(om,%m.^7r^ 

^^-To 0*I9 . 277nm<0{ii:-C^eK»;iS— 610nm (D^jtT-:^^ 
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BJ(D3^^-r y =SrV^^^S5l$c^-fe^®e® (KGr) ilt^CDP^^^;^^ p H 4 ~ 
(KG r (DT ^ y^Sa^J4'<^ 28#g<^A^GtJ:. 41 #S (DE^Mtcl, 145 #§(0 

Ill4Ji. y=3rV^^:i7 ^5|5CO#,*MeW (KGr) (DmMi^ 

(KG r c^T5: yMiajiJ^'<7>64#g(DY^Llc5fc^bfc^^#:)(Z)^JiJl^-<iJ' h 

0 5(^^ ^^P^<D=i^^>f y^:/f=-^i^*5fetDfe^^fiK (KGr) (D^Mi^ 
(KG r /^iH^IJ'l30 64#@©Y^M(CBic^bfc^^#:)(^P^lUl>^--<^ b 

H6f*. 2|s:^0^<D=i^5^-r y^>'5^^i>'S5l5<^'fe^MeK (KGr) (D^mi^ 
(KG r <DT5 /MiB^J'f't^ 41 #gOEt:Llc:, 80 #g OF^G(C^g^Ufc^ 

i^7f:i. ^mm(o=i^^^ y^i^^^^^MfD-^mm^w (KGr) (D^mPf 
Eisfi. :^^m(D=i^'^4 y^'^^^ii^^^(D-^m^^V: (kgt) (o^mw^ 

(KG r (DT ^ y mm^ii'^(D 64^B (DY iZ.^^Vtl^^i^) (D^ii^y^^^ h 

msns -^^^(0=1=^^^ y^iy^^^^^(D^m^^'S: (kgt) (D^mt 

(KG r (DT 5: yMia^lJ4^<^64#i(DY^HlCl3fe^bfc^^#:) 0^3fe. 

mOfi. :$:^§g(75=i^^^ y^^-^^^^S^fet^-fe^MS® (KGr) 
#: (KG r <D T ^ 7 ^IH^O (75 64#S OYSrH(C^^Ufc^M^) (DPi^ilJZ.^^^ 
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mii^i. :^^m(D=j^^4 y^>'^^^^^(D^mmBV: (kgx) (D^m 

(KGr(DT5y^ia?IJ'l30 26#@(DC%VlCl. 143 # g <D C ^ S tJl. 199# 
(KG r <DT 5: yMlHi?IJ4'cO 26#@(^C^VlC, 143 #@ (D C S Id, 199 # 

(1) :^^g^<7>-fe^^&g 

T^^PJCO-fe^MSKftx ^^^-f y^'^'^-^ri^ (Cnidopus japonicus) 

(1) ^ItXa:k:Jgft:6S6 1 0 nm-efe?). ^^t^^bJ^eV^ ; 

(2) 6 10 nm{Cd3tt^^/l-P^3t#icdS.6 6 7 0 Q-Cfe^ ; 
( 3 ) P^3t^'l40 p H^^t*:^^ p H 4 ~ 1 0 -e^^-efe ^ : 

=1^^^ y^l^^^i}^ (Cnidopus japonicus) MSkWl^ (CNIDARIA) 

(Anthozoa)' k-Mi-^^ ^ ^^-^f-^ ^ <D lUX^h^ . tP^Sfflo^ y df^^-f^^ 

f^:-^^ ^^^^T<Dm:MM'X\X. y^^-y^^^ (Cnidopus japonicus) 
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X'h^. ^3t^^U?^CV\ i^tc. 6 1 0 nmiC^ott^^/^^7t#^J^^6 6 7 0 0 

(D'^mmBm-^^yt^^vti:^^^^ ti^hs ^^^(D^mm&ni-i. (i) fret 

^ffi UT (Dfij^ti V \ 
( b ) iE^ij#-^ 1 },cmM(OT ^ y ^ia^iji^*5v^x i hW^B<^T ^ y m<DX^. 



wo 03/104460 PCT/JP03/07336 

ia^ij#-i-i{cia«c(DT5: yMia^ijt-*5v^T. 4 imB<DT^ymmmxh^if/^ 

lcifiit(DT5: y MiB^iJtcjov^-Cs 6 4#goT 5: y ^aSTfeo^c^ v'^';?"^^^ 
s-fe^sew ; @H^J#-^i fJiia«<^T^ ymiB>?|J^-*5v^T. e 4#goT5 y^ 

tr^-r ^ ^ # -5 S K ; -S:t)«. ia^iJ#-^ 1 t-lSftO T ^ y ^ifi^ij {c^o 

VNT. 2 6mn(DT^ymm^X'h^i^:^'r4:yd^^'^]) ^^i^M^^th. i 4 3# 
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^'r^^tf)^^^mxh^o *:?^lB#oia^im£OiH^ij#^itci5«cbfcT5 ymia 

^mm^mmm-^ 2 tc:fBmbfcmS@a?'J<7:>'lt^<lrfiJIBi-§ ^ t J: O ig^ Tte:/^ 
-f-^ — ^^l+b^ ^thh^^^^X. :=^^^A y^iy^^ -l^ {Cnidopus japonicus) 

x(Dmm^^^^xit^mmm^^siir^o 

(2) I^^P^tDDNA 

NA:?)S^tf bttSo 
( a ) iB^U#^ 1 tilB^O T 5 y ®!ia?iJ ^ = — Ki- 5 D N A ; 3^f:i. 
( b ) 1E^IJ#-^ 1 KtEm(DT ^ y Mia3?lJ^-*3V^T 1 bi^{@<7>T ^ / ^O^^. 

S^^i>VXfi#;bfl^^-r s T ^ y ^iB^ij^^ b. Pi^^#tt^^-r o r ? y Mia 
( a ) iH?ij#-^ 2 izmm(D^mmji\ 
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mm^^l^^-r:bD-NA(DAi^mt\^Xn. iB^iJ#-§-12. 14. 16. 18. 2 
#^6^:7^7-1'^— trffiv^fc^°y ^ 7— if Jg^^jS (PGR) tcJ:o-cM3t 

Mx.f^x Molecular Cloning: A laboratory Mannual, 2"^ Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 . M t)^ Cirrrent Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) {CfBS 

(3) :$:^m(DM.^m^-^^ — 

6^(c5$)g$tbTVN^, :/ci^— ^^t^i^m^c::joV^T^^S^4^^i-DNAiB^(J 

-10 
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' jV Y i/ a:. ::=- y i7 'T^^ — ifjS'jS^ (Bacillusstearothermophilus 
maltogenic amylase gene) > /<f-JiV7^ ♦ )) ^ =^iis % :^ a T^y— "^^-^^ 
(Bacillus licheniformis alpha-amylase gene) . /^^/v:^ • T 5 n y ^'yj-'f-sL 
1^7. ' BAN T 5: ^—-^'A-fe^ (Bacillus amyloliquefaciens BAN amylase gene)^ 
/^^/U^ . i^T^'f^y :^ • T/l^:^ y :/n 7^ T — -€ at -fe^^ (Bacillus Subtilis 
alkaline protease gene) t> b < fi/-^^^/^^^ • 3^5:/^;^ • ^i^tn i^V—^^^^ 
(Bacillus pumilus xylosldase gene) (D^u^—-^ , ■*fc}i:7 r — • :7A^(D 
PR^b< {*PL:7°a^>-iJ^, :^mm<D lac, trp^b<fitac — ^ fj: 

T-1 (?^^o^:t^^^:ym.Bl^) ■:fu^—^s i^fMTy^y ^-(/\^>^2±mm 
Ky >':/n^— p 1 Q-yn^—^f, Y^yyr • :^ V - ^V-^ 

— iS', ADH2-4C :7'C2^— b;^^5o 

^fc{^Ks?i^t^oVNT{iTP I 1 ^— — ^^U< flADHS ^— — ^ 

i5^i?— fi3Sl-x3}^y Tt'^^i/— ^■^>'^:^/^(^^!Jx.f^s V4 O^fcfiTv^y 
/v;:^ 5 E 1 bM^*3^(Dt5(^).fe^3i:/xN>'f-iB^rj(^!l^f^S V4 O^i/xN^-if) 
^XUmWi=^^-y^^>'-^^^^\iM^itTy^y ^4^^^ VA RNA K^T^t) 

11 
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(D) oj; 5 ^=e^*^^U•Cv^T^.^;v^ 

^-tX.X^'t^ mX)-£. i/\i¥^mk\^^^ (DHFR) ^fc:f^v'y'i^5' 
(4) :$:^P^(Dff^g^m#: 

^^mU^<omt\^X\-t. H E K 2 9 3 JfHIJSS. H e L a ^fflJJSs COSm^ B 
L. ^fttlC*A$:n.fcDNAlE^iJ^^|i$^^;^^fe%<2^^T'fo!?. '^!l;t"(i. ^ 
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cerevislae) ci'^-f-fe;:'; • ^/U^^V ( S accharomyces kluyveri)# 

fern. $ b(-mife;t!i7^/v;^^m^|.fflJ3Slc^^$-ti:. ^fiS^^m^^S ^ i 

(-BilxLti^ Baculovirus Expression Vectors, A Laboratory Manual ; JSlXJ^ 
ly-ly h h'=i~/VX ' ^ •^U^s.'p— • >'^>r::^n v^— ^ Bio/Technology, 

6, 47(l988)#l;ilEic)o 

(Autographa calif ornica nuclear polyhedrosis virus) ^^ffiV^S CI i: d^'C^ So 
m^m^t b-C{l. Spodoptera frugiperda (D^Pl:?iilS"efe S S f 9, S f 2 

1 [x^dr^n • 3i^;z>:/l/5/i/3 >' • X, T • 7^'^ h y 

^:/y 3.— •ai-<5=--7y— ^V«T:/K*;*>'^'^='— (W. H. Freeman 
and Company). — 3 — (New York) . (1992)] . Trichoplusia ni (D^PMiBSS 

xh^H i F i V e (-r >'t'^Pv?:Il>'^t^)^^>ffiv^sr:i:;05T-#s„ 

* 
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wj^^^mi^'p'c-^^ir^o jBnm^PhComm^t)^^. :^^m(DmBn=t^mm 

— p?>^(^^v?^/:SrffiV^fcPt-r;^-^^^^^^ n-^ ife. S-SepharoseFF(:7 

14 
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^^m(D^:S.i'^^^^^ir:5^m(D—-Dt'UX^ FRET (^3t*Ri^^>/^=¥ 

T^'^TfeMSK (CFP) xjmmvtLf^—<o^'^ t . m-(D^^m^Mt\.x(D 

M^^ytm^M (YFP) X^^Vtz.f^-(D^^t^^^^'^^^tKX^. M 

^^ytm&m (yfp) ^r^^^^—^'^bi.xY^m^^. ^/.T^-^^se® 

(CFP) ^ K-^-^^t UTf^ffl^-fr. M#(^rat:-FRET (^Tfe^Ri^^^^l^ 

2 mm(D^^(D^:s.i^mK^^X75Mvtit^(D^vi—'^^(Dm^<Dm<> 
■^^m(D^mmB«:i'i. m^. fret (m^*Bi^^-/^=3r-^^) tc*3it§ 
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(6) ^^m(D^^y h 

?^ ^.e if ^ ffi V ^ 6 r i: ;6 s T' # 5 o 
(1) ikRNACD^ftm 

ift-fe^M-rS ^^^-Y y =3?^>'5^'Y^ iCnidopus japonicus) ^ffiV^fCo ^^bfc 

= ^5^-1- y ^ ^?L^T## . mm&. i ^ a trizoi" (gibco brl) 

^ 7.5m 1 in^TTJ^^v^i--!' XL. 1500X g tr 10 ^fp^iS'L^ bfcio ±?t{^:i^ n n 

1.5ml ^;!]n;t. 15 #rBim# Ufc#. 35>PBl#SU:'to 7500X gTis^r^li^ 
>b>\^tio ±mi^4 y 7'nx>V -/^ 3. 75m 1 ^iD;t. 15 ^^^^Lfc^. 10 
MbfCo 17000X g -e 10 ^rH^JS'L^ bfco Jb^t^^T 70%3i:? y — /l^^ 6ml 

17000Xg -e 10 :9-r^il>L^ bfco -b^^^^-C^t^t: DEPC tK 200u1 T'^j^bfc„ 
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DEPC 7R-e^^? bfc^ RNA ^ 100 {^{Z.^^ UT, 0. D. 260 t 0. D. 280 (DU^M^ U 
X RNA m^^m^f^o mi^<DmW^^ h l. 2mg (D± RNA ^^fdo 
( 2 ) First strand cDNA (D^^ 

^RNA First strand cDNA (D^^^ -y h" Ready To 

Go" (Amersham Pharmacia) i^X'O cDNA (33 n 1) ^-^-^ UfCo 
(3) Degenerated PGR 

bfd First strand cDNA(33 n 1) CO 5 3 ju 1 i: UT PGR Sr^To fc„ 

5* - GGIGSICCIHTISGITT-3' (primerl) (ia^J## 3 ) 

5' -AAGTGGAAGAATTCGCGGCGGCAGAATTTTTTTTTTTTTTTTTT-3' (primer2) (iB^lJ#-^ 
4) 

PCR^J^:|Sm^ 

y^lyy^U— h (first strand cDNA) 3^1 



XIO taq 5/ :7 r — 5 M 1 

2.5niM dNTPs ' " 4^1 

lOOuM primers 1 ju 1 

lOOuM primer4 1^1 

^yg 35^1 

taq polymerase (5U/ At 1) 1 m 1 
PGR RUL^mW 
94^0 1^3- (PAD) 



94^0 30 # (denattiration) 

52''C 30# (rT'^xi'-v'— (Dt^^'IT'I^— h^OT=— y V^) 
72°C 1:9- (:/7'i'-^-#«) 

17 
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±15 3 J^X^/TT'^ 30 1h>riJ^/^fTV\ y lif^^/Vw^fCIO. S^C 

72°C 7 5^ (*^<D#S) 

— [h] @ (D PGR Rjt^x^m htifcm^'^m^ i ^ i ^^ru— b ^ lt. t> 5 — ^i^i 

C^#T'PCR ^trofco T:^^n-^<f/^m^^Sb-c\ 800bp ^ 

mWl Ufc DNA ||ff>t^ pT7-blue vector (Novagen) 3 >" bfCo ±Bm 

W (TGI) iil b^>';^:7;r--^--V'3 :/b-C^V^— 3tJl7^ h-fel/^J^ V^3 :/^^TV^, 

J:i;«3' -RACE^&{^j;5ate^^^ft<^iJ'n>-=>'^^^Tofc„ 
(5) 5' -RACE& 

Degenerated PGR X'^^tLfc DNA m)ir(D 5' 'tl!)(D4^£ia?IJ^^^i-ofcae)tC 
5* -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^>ffiV^T. 5' -RACE^^frofCo m^tVX (l) -CpSUfc^RNA ^ 3^ 

l^#,cO{^^$:<D DC-tailed cDNA (D—^ S (DiiiiiK^ft 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' . (primer3) (iB^(J#-^5) 
5' -AGACGAGGCAATTTGGATGAAG -3' (primer4) (iB>?IJ#-^ 6 ) 

5' -GGCGACGCGTCGACTAGTAC-3' (primerS) (iB^y#-^7) 

f 

18 



wo 03/104460 PCT/JP03/07336 

5' - GGCTACGCTTCCATATTGGCAGTT -3' (primerS) (ia^J#-^8) 

T;if ;^-i^/^M;^^ii]'e.iii|'i$ttfc ssobp o/^^ Ktr-go «9 m vMMi^tco 

U fc DNA if Jt ?r pT7-blue vector (Novagen) 7 <f — i/ a U ifeo i^^MW 

(TGI) iz. ^'"LT://^— ^!7^ :/^^tv\ S 

V^3^=— <D;)cMBJ: t) plasmid DNA^ttMUT. if A^tbfd DNA iff>T-0:^SiB 
% DNA i^— ^ ^ iJl <t ^ UfCo ^:^iB^'J f±iE^J*©iBjy#^ 2 



^{t^ ( 2 ) "CPS Ufc First strand cDNA ^ftM t UT PGR ^S^^To fCo 

5' - CGGGATCCGACCATGGCTTCCAAAATCAGC-3' (primer?) (iB^iJ#^9) 

5' -CCGGAATTCTTAATTGTGACCAAGTTTAGATGGGCA-3' (primerS) (iH^J#-§- 1 0 ) 

PGR ^jt^mB-j^ 

"Tl^-ZfX^—Y (first strand cDNA) 3jul 

XIO pyrobest 5jli1 

2.5niM dNTPs 4^1 

100 ii M primer? 1 1 

100 Ai M primers 1 M 1 

^ y Q 35iti 1 

pyrobest polymerase (511/ /i 1) 1^1 
PGR^J5&^j4= 
94'C 15>(PAD) 
94t: 301:!? (^&) 

55^: 3o# (:/7-r-=i'~<^7">':7'u— h-^(DT— — y ^-iJ^o 
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UT pRSET vector (Invitrogen) (D BamR I ^ EcoR I lH5^t^:-f-:7~^ t3 — bT. 
i^fcj^m*^ (JM109-DE3) -t?^m^-^:^o ^m^fif*N5|^iS{c:His-tag}6S#< ^ t> K 
= b 7 h UfcO-e^mS e n Ni-Agarose gel (QIAGEN) TrJ^M UfCo ^^(D 

(1) ^'^Mmi(Dm^ 

20/zM(^#,*me^50niMHEPESpH7. 5^^^^fflV^T@^l|5l;^-<^^7 h/^?rS!l^ UfCo 
e (KGr i:Ufc) eiOnin {C^ilXtDf— ^^fi^fcB ^ tUT'^^&^o 

mi. mi)o 

^mm&m (kgt) o^^k 

^tftm^ ^/i^E^^^ic a^ii3i^ ph^^s r^ymwc 

eiOnm - 66700 (610nin) - 2 3 2 

(2) p H^gttcDill^ 

100niMOTf5(7)^»?i^^-eSeW<^P^l|Jl^-<^ b/V^Sa^Ufc (I212)„ 

# pH (Dmm-m-id^(Dm «9 . 
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pH4, 5 : W^^^^^yyr — 

pH6 : MES y<^yyr — 

pH7^ 8 : HEPES^^5/^T — 

pH9. 10 : iyl^y^iy^T— ' 

# pH T* ^ (DMfifS ^ A/ if^-fb bJfe;6^o fco 

^Ji#i|4 : KG r <D^^ 

KGr028#g<7)A^G{;i. 41#@©E^Ml;i. 145 # @ <D C S JC, 158 # 
B<01^1 iZL^M-r^:itiZ.2:oX. 444iiin i:i^HZ(^t:°— iJ^^^-^. 534nm iCt'— 

5 : KG r OT 5 y Stm^i-.^ 5#ttOg$C^ 
KGr (D^^m^^l^T^ym (QYG) -CfcS 64 # g (D Y ^ L M tClSi^i- 

5::^:lC<toT®H5lt:'— iJ^f*418nm 610nm (D^HXf— J; "J 

^SSffiUl-Si^itZt'-i^d^^-t-^ (lai^ 2)o 64#gOY^LJ::«^LfcSeK 
(DT%J ^ia^lJ#^ 1 1 :^Sia^lJ ^iH^'J#^ l 2 t^^^o 64 # @ 

41#S(^E^LtC, 80#g(DF^G J: o "CS^JDl t"— {:i 528nm 

tn:^. ^5i5(D610nmOTOt°-i^j:!9 'b^^SSiRiJicPi^iiXt:''— ^^^Wi"^ (El 

3)0- e®<^T 5 y ^gE^ij^iH^iJ#-§- 1 5 i^asa^'J ^ia^u*-^ 1 e 

^fea?f^^T5:y^ (QYG) -t?fco %4:^^(DY ^¥\z.mMir^^b\^^-^x 

m^^—^ 412nin ^ J'j: «9 . :^^(D 610nm OPj^llX ^ J: !9 

-i5^dS^U.$ f>fc: 504nm^t--i5^i:i-^^3t^^-rSi5i-'fe5(IS4. 5)0 

■To 
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m-^mwrnr^ym (QYG) T-fe5 64#gO Y^Ht;iS^i-§r ^{3:J;oT 
^ItZt"— ^ n 418nm i: '9 . SlOnm (D^HR^^'— ^ ^ '9 t>M^ftil'J(-P^iK t° 

-To 

26#S(DC^Vl^, 143#@<D C ^ S iCl, 199 # @ <Z> P ^ L jCS^i-^S^t:! J: 
oTS^llXf— 585nin ttl:^. ^^<D 610nm (DgS^HX t°— ^ i 0 

^lieKSrKGrRb i bfc (HIS. 9)o CQMSKCOT 5; / ^Ifi^U^lS^lJ*-^ 2 

1 d^U. mSiB?iJ^ia^tJ#^2 2 (c^-To 

7^^§aiCj;l9. ^^^^'f y=¥:^^^i5^ (Cnidopus japonicus) SjfeOff^T^c^-fe 
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1. =3^^^ y^:/^^-^^ (Cnidopus japonicus) * 5l5(OTIS<^#'l4^^-^ 

(1) Pi^lRS::J^^:i:dS6 1 0 nm-Cfci9. ^7^^^ UJ'c^V^ ; 

(2) 6 10 nmtC*DttS^/^S^^#^^*^^6 6 7 0 OX^h^ ; 

(3) S^3t#t£<^pH^^tt*5pH4~l 0-C^^-e*>5 : 

m : 

5. iB>?iJ#-^ii-fB<fe<^T5: /^iB?^J^-*3v^-c. 6 4#g<z>T^ y^^^-e 
7. iB>?|J#■^l^cf^^(DT5y^ia^J^^*5v^-c. e 4#i©T5 y^^SS-e 

i 
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1 0. If^^l g^DipTix^^cfBSc^MSK^^— K-r^DNAo 
11. i^T<^<prtv:6^0DNA„ 
( a ) WM^^- 1 l-IB^<DT 5: J miB^iJ^ = — DN A ; 

(b) iB^iJ#-^i \z.^Wu(DT ^ JW^J^W^^^^X \ t^hWi'm(or ^ / '^(n)!K^. 

^IJ^ = — K-r SDN A : 

1 2. j^TOfRTix:d^(7):^£@a^J^^i-'5DNA, 

( a ) iB^iJ## 2 (ciB«5^7:):^£ia^iJ ; Xtt. 

(b) gH^j#-^2tc:ia^(;o:^SiB3?iJtc*5v^x id^feM<^:^£co^^x Mife^u^ 

1 3 . ia?lj## 12. 14. 16. IS. 20 X(i 2 2 (0{Rr;tX/5)4^fB^O:^ 
SiB^U^^-T'SDNAo 

1 4. It^^l O/J^e^ 1 3(7>{sr^^^^Cl^^ODNA^*i-Sm^^:t-<^^^^ 

o 

1 5 . f»*^ 1 O 1 3 (Di^M^iZ.mm.(DDl<i AXi-^ni^^-. 1 4 IClfaifecD 
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KGr 20uM 



CO 




^Abs 



CA 



m2 

1.4 r 

^Jl 
1 

0.8 
0.6 
0.4 
0.2 
0 



KGr (0.56mg/ml) 




510nm 
277nm 



' ' L. 



J I 



4 5 6 7 8 9 10 11 
PH 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31347A 
<160> 22 

<210> 1 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 • 125 

♦ 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 2 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tec aaa ate age gac aat gta egt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aae aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc ace aaa gga 144 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

gga age gta gee ata ace aag tat aea tea ggg att cca gae tac ttt 240 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 

65 70 75 80 

aag eaa tct ttt cct gaa gga ttt acc tgg gaa aga ace aca ate tac 288 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa eaa gaa ace aaa ett gat gga 336 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tge etc gtc tac aat att aaa ate ett gga tgt aat ttt ecc ece 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg eag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg egc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 

145 150 155 160 

gca ctt aaa tgc gcc gat ggg aac cac etc act tgc cat ctg aga act 528 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 
act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
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Thr Tyr Arg Ser Lys Lys 
180 

cat ttt tea gac cat cgt 
His Phe Ser Asp His Arg 
195 

aca eta ttt gaa cag cac 
Thr Leu Phe Glu Gin His 
210 

tgc cca tet aaa ctt ggt 
Cys Pro Ser Lys Leu Gly 
225 230 



Ala Ala Lys Ala Leu Gin 
185 

cct gaa ata gtg aag gtt 

Pro Glu He Val Lys Val 
200 

gaa agt tea gtg gcc agg 
Glu Ser Ser Val Ala Arg 
215 220 
cac aat taa 
His Asn 
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Met Pro Pro Phe 
190 

tea gag aac ggc 624 
Ser Glu Asn Gly 
205 

tac tgt caa aca 672 
Tyr Cys Gin Thr 

699 



<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggigsiccih tiscitt 17 



<210> 4 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

f 
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<400> 4 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

agacgaggca atttccatca ag 22 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 20 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggctacgctt ccatattggc agtt 24 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> , . 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

cgggatccga ccatggcttc caaaatcagc 30 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

i 
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<400> 10 

ccggaattct taattgtgac caagtttaga tgggca 36 

<210> 11 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 11 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 

f 
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145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 12 

<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 12 

atg get tec aaa ate age gae aat gta egt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

gge aca gtc aac aat cat cac tte atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc ace aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg cog ttc tct ttt gat ate ttg acg cct aac tgc caa ett 192 
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Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

gga age gta gcc ata acc aag tat aca tea ggg att cca gae tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt act gaa gga ttt acc tgg gaa aga ace aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac.ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc cec 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cet gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gcc gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg eag atg cca ccc tte 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gae cat cgt cet gaa ata gtg aag gtt tea gag aac ggc 624 
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His Phe Ser Asp His Arg Pro Glu He 

195 200 

aca eta ttt gaa cag cac gaa agt tea 

Thr Leu Phe Glu Gin His Glu Ser Ser 

210 215 

tgc eea tct aaa ett ggt eac aat taa 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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Val Lys Val Ser Glu Asn Gly 
205 

gtg gee agg tac tgt caa aca 672 
Val Ala Arg Tyr Cys Gin Thr 
220 

699 



<210> 13 

<211> 232 
<212> PRT 

<213> Cnidopus japonieus 

<400> 13 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 



10/26 



wo 03/104460 PCT/JP03/07336 
100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 14 
<211> 699 

<212> DNA 

<213> Cnidopus japonicus 
<400> 14 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 . 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 

t 
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Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa atg 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gcc ata acc aag tat aca tea ggg att cca gae tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 SO 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ett aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tae aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa ace eaa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gea ett aaa tgc gcc gat ggg aac cac etc act tgc cat ctg aga act 528 
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Ala Leu Lys Cys Ala 
165 

act tac agg tec aaa 
Thr Tyr Arg Ser Lys 
180 

cat ttt tea gac cat 
His Phe Ser Asp His 
195 

aca eta ttt gaa cag 
Thr Leu Phe Glu Gin 
210 

tgc eca tct aaa ctt 
Cys Pro Ser Lys Leu 

225 



Asp Gly Asn His 

aag gca gca aag 
Lys Ala Ala Lys 
185 

cgt cet gaa ata 
Arg Pro Glu He 
200 

cac gaa agt tea 
His Glu Ser Ser 
•215 

ggt cac aat taa 
Gly His Asn 
230 



Leu Thr Cys His 
170 

gcg ttg cag atg 
Ala Leu Gin Met 

gtg aag gtt tea 
Val Lys Val Ser 
205 

gtg gee agg tac 
Val Ala Arg Tyr 
220 
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Leu Arg Thr 
175 

eca cec tte 576 
Pro Pro Phe 
190 

gag aac ggc 624 
Glu Asn Gly 

tgt caa aca 672 
Cys Gin Thr 

699 



<210> 15 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 15 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 
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50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 16 
<211> 699 
<212> DNA 
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<213> Cnidopus japonicus 
<400> 16 

atg get tec aaa ate age gae aat gta cgt ate aag tta tat atg ctg 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aea gtc aae aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg ctt aae ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 ■ 40 45 

ggc cet ctg ccg ttc tct ttt gat ate ttg aeg cct aae tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gee ata acc aag tat aca tea ggg att cea gae tac ggt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 . . 70 75 80 

aag caa tct ttt cct gaa gga ttt ace tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aea act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg eag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 

* 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gcc gat ggg aac cac etc aet tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gea gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cae gaa agt tea gtg gee agg tac tgt eaa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc eca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 17 
<211> 232 

<212> PRT 

<213> Cnidopus japonicus 
<400> 17 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 
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5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 
210 215 220 
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Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 18 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 18 

atg get tec aaa ate age gac aat gta egt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg lie Lys Leu Tyr Met Glu 

5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act eaa atg gag aac ata aaa gtc ace aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa ttt 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

gga ago gta gcc ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 -90 95 . 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 

* 
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Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ecc 384 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg eag aag aaa ace caa ggc tgg gaa ccc tgt tgc 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca egt gat ggt gtg eta tgt ggc caa aca tta atg 480 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gcc gat ggg aac cac etc act tgc eat ctg aga act 528 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cea ccc ttc 576 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat egt cct gaa ata gtg aag gtt tea gag aac ggc 624 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gcc agg tac tgt caa aca 672 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc oca tct aaa ctt ggt cac aat taa 699 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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<210> 19 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 19 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyx Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
165 170 175 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 20 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 20 

atg get tec aaa ate age gao aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa cat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

gga age gta gcc ata acc aag tat aca tea ggg att cca gac tac ttt 240 

t 
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Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 

65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aea aet caa caa gaa acc aaa ctt gat gga 336 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc cec 384 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt eet gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg egc tat aca cgt gat ggt gtg eta tgt gge caa aca tta atg 480 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 

145 150 155 160 

gea ctt aaa tgc gee gat ggg aae cae etc act tgc eat ctg aga act 528 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gea gea aag geg ttg cag atg cca ccc ttc 576 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac eat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag eac gaa agt tea gtg gee agg tac tgt caa aea 672 
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Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 • 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 21 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 21 

Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 22 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 22 

atg get tec aaa ate age gae aat gta egt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg gtc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 

» 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Tlir Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gcc ata acc aag tat aca tea ggg att eca gae tac ttt 240 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa eaa gaa acc aaa ett gat gga 336 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gte tac aat att aaa ate ctt gga tgt aat ttt cec ccc 384 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc agt tgc 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

gag atg Ggc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gcc gat ggg aac cac etc act tgc cat ctg aga act 528 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 



25/26 



wo 03/104460 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys 
ISO 185 
cat ttt tea gac cat cgt ctt gaa ata 
His Phe Ser Asp His Arg Leu Glu lie 

195 200 
aca eta ttt gaa cag cac gaa agt tea 
Thr Leu Phe Glu Gin His Glu Ser Ser 

210 215 
tgc oca tot aaa ctt ggt cac aat taa 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



PCT/JP03/07336 

Ala Leu Gin Met Pro Pro Phe 
190 

gtg aag gtt tea gag aac gge 624 
Val Lys Val Ser Glu Asn Gly 
205 

gtg gee agg tae tgt caa aca 672 
Val Ala Arg Tyr Cys Gin Thr 

220 

699 
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